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Enrl-r jrnm* " f 1-hfa - Invention : 
Tr-i^lH of th° Tnvpnt-.ion: 

The invention 1. in the field of optical data transmission and 
relates to the connection of a fiber optic waveguide segment 
to an electro-optical module. Such fiber optic waveguide 
segments are also called pigtails and are intended for 
transmitting optical signals to or from the module in order to 
couple the module optically with another component . The other 
component can be another module, for example, or also a 
connector plug of a fiber optic connection cable or a trunk 



cable . 



The invention relates in particular to an electro-optical 
mo dule with a module body containing an electro-optical 
converter and a connector that accommodates one end of a fiber 
0 optic segment and can be connected for an optical connection 
of this end with an optical connector interface on the module 



body side. 



The term "electro-optical converter" is to be interpreted, 
25 within the scope of the invention, as a component that emits 
optical signals (light signals in the range of 400 nm to 



10 



15 



i n i„ rp^onse to an electric control. Such 
1500 nm, for example) in response to 

a component is also called optical transmitter in the 
following. The term "electro-optical converter" also means a 
component that converts optical signals into the corresponding 
electrical signals. Such a component is also referred to as 

optical receiver. 

A module of the above-mentioned type is described in the 
Published European Patent Application EP 0 573 941 Al. In 
accordance with the conventional architecture, such a module 
includes a module body with a module housing. The module body 
may also be formed of an injection molding body in accordance 
with a more modern configuration. The module body of the 
m odule includes in its interior at least one electro-optical 

x v, ac a multitude of connectors projecting from 
converter and has a muicituue 

.,.: nal sides or its bottom side. The module 
its narrow longitudinal siaes uj. 

sides are named for the purpose of this invention on the basis 
of the respective function location or installation position 
of the carrier printed circuit board. At one narrow front side 
, of the module , a connector is provided which accommodates one 

™>n,- Baoment ("pigtail"), which is ready for 

end of the fiber optic segment v y y 

a coupling. The connector is held at the narrow front side in 
the manner that the end of the fiber optic segment is aligned 
for an optical coupling with the corresponding connector 

, j „-j_ tVip connector interface can 
5 interface on the module body side. The connec 

rprpDtacle sleeve and be 
be, for example, provided m a receptacle 



-2- 





GR 99 P 4036 



located in a direct, straight optical connection path between 
the converter and the end of the fiber optic waveguide 
segment. The interface can also include a so-called region of 
free beam propagation between the end of the fiber optic 



q wavequide and the converter. 



The injection molding process for manufacturing the module 
body can damage the fiber optic waveguide due to the generated 
heat. Also, during a module installation, the required 
10 soldering of the connector contacts to the electrical signal 
input lines or the signal output lines on a carrier printed 
circuit board can damage the fiber optic waveguide due to the 
generated heat. For this reason, Published European Patent 
Application EP 0 573 941 Al teaches that the connector having 
15 the fiber optic waveguide segment is to be connected with the 
connector interface of the module body only after the 
injection molding process is completed. 

For mounting the module on the carrier printed circuit board, 
20 space is needed for the fiber optic waveguide segment, which 
extends in a horizontal direction. If the connection of the 
fiber optic segment with the module body is accomplished only 
after mounting the module body on a carrier printed circuit 
board, for example, additional space is needed in the area of 
25 the module body for handling and accomplishing the connection 
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^nmn^^y " f t-.^e invention: 

It is accordingly an object of the invention to provide an 
electro-optical module which overcomes the above-mentioned 
disadvantages of the heretofore -known electro-optical modules 
5 of this general type and which has a fiber optic waveguide 
segment ("pigtail") that can be connected subsequently. In 
particular, it is an object of the invention to provide an 
electro-optical module which allows to place or install 
additional electronic and other components in its immediate 
10 vicinity on a carrier printed circuit board. 



With the foregoing and other objects in view there is 
provided, in accordance with the invention, an electro-optical 
module configuration, including an electro-optical module 



15 having: 



module body having a top side; 



an optical connector interface disposed at the top side of the 



2 0 module body; 



an electro-optical converter disposed in the module body; 
a fiber optic waveguide segment having an end region; and 



25 
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a connector accommodating the end region of the fiber optic 
waveguide segment, the connector being connectable to the 
optical connector interface for optically connecting the end 



region 



in other words, the object of the invention is achieved in 
that the connector interface is formed at the top side of the 
module body. An essential aspect of the module of the 
invention is, therefore, that the fiber optic waveguide 
10 segment can be adjusted and attached in the area of the top 
side (in an installation position thus on the rear side) of 
the module body. The fiber optic waveguide segment is to be 
connected only after the completion of the module body and, if 
necessary, can later be removed again. The fiber optic 
15 waveguide segment and the connector are located at an adequate 
height, for example at a sufficient height above the surface 
of the carrier printed circuit board, after the connection has 
been made, so that additional optical components can be 
installed or placed in the immediate vicinity of the module. 
20 This is especially advantageous when modules operated at a 
high frequency are used and when optical receivers are 
connected, because the pre-amplif ier provided for an operation 
of the receiver should be provided in the immediate spatial 
vicinity of the receiver for reasons of an improved processing 



25 of signals. 
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in accordance with an another feature of the invention, the 
connector is connected with catch elements or detent elements 
to the module body. This is advantageous with regard to 
installation and especially for a possible removal of the 
connector from the module body. 

in accordance with a further feature of the invention, the 
connector and the fiber optic waveguide segment projecting 
from the connector extend at a height of more than 3 mm above 
the bottom side of the module. Such a height allows 
sufficient space in practical applications of the module. 

in accordance with a further advantageous feature of the 
invention, the module is configured as a surface mountable 



module . 



in order to lead the fiber optic waveguide parallel to the 
surface of a carrier printed circuit board and parallel to the 
top side of the module, respectively, a preferred embodiment 
of the invented module provides that the connector interface 
includes a beam deflector that deflects the beam between the 
converter and the end of the fiber optic segment, which is 



or 



iented horizontally in its mounted position. 



idered as characteristic for the 



■ 3 Other features which are cons 

invention are set forth in the appended claims 



Although the invention is illustrated and described herein as 
embodied in an electro-optical module, it is nevertheless not 
intended to be limited to the details shown, since various 
modifications and structural changes may be made therein 
without departing from the spirit of the invention and within 
the scope and range of equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings . 



RH P f pep pri pt-.ion r»f t-ha Drawings ,: 

Fig. 1 is an enlarged perspective view of the module according 

to the invention; 



Fig. 2 is a side elevational view of the module body shown in 
D Fig. l; and 

Fig. 3 is a top view of the module body shown in Fig. 1. 



n. B ^ r finn of Pr^ferrprl Kmhod iment S : 

5 Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 1 thereof, there is shown a 
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' module including a module body 1 and a connector 2. The 

connector and the module body are shown in Fig. 1 in a state 
prior to the assembly, when they are still in a separated 
state. The module body 1 contains an electro-optical converter 
5 3.. which is schematically indicated with dotted lines. The 
converter may be a transmitter in this exemplary embodiment, 
but can of course also be a receiver. In response to an 
electric control, the converter 3 generates light signals 6 in 
the area of an optically active zone 4. The light signals are 
10 transmitted vertically upward to the top side 8 of the module. 

The module top side 8 has a connector interface 20 in a 
mechanical coupling block 10 with receptacle grooves 12, 14 
running along lateral sides. The receptacle grooves 12, 14 are 
15 intended for guiding and fixing the catch arms 16, 17 of the 

connector 2. A plug pin 22 of the connector can be inserted in 

the coupling block 10 . 

One end 24 of a fiber optic waveguide segment 26 is terminated 
20 with the front side 23 of the plug pin 22. When inserted, the 
end 24 is aligned with the optical connector interface 20. The 
connector interface 20 includes in its interior a deflector 
mirror surface 30 that is disposed at an inclination or slant 
31 in the inner side and at which the emitted beam 6 is 
25 deflected by 90° in the direction of the arrow A. The 

' geometrical configuration and the deflection are dimensioned 
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such that an optical path between the end 24 and the converter 
3 is formed with a high optical coupling quality or coupling 
efficiency. 

5 The connector interface 2 0 is easily accessible from the 
outside due to the way it is installed and integrates the 
guide function for the plug pin 22 . 

As shown in Figs. 2 and 3, the grooves (Fig. 2 shows only 

10 groove 12) of the mounting block 10 are provided in a manner 
that a sufficient mounting and connecting clearance h of at 
least 3 mm for the connector 2 (Fig. 1) is provided for the 
installation of additional components in the immediate 
vicinity of the module body. In this manner, additional 

15 electronic components - for signal processing, for example - 
can be placed or mounted in the immediate vicinity of the 
converter contained in the module body 1 . As Figs . 2 and 3 
additionally illustrate, the connector contacts 3 5 projecting 
from the narrow side surfaces of the module body 1 are 

20 configured or suited for surface mounting. When the module 

body 1 is mounted on a carrier printed circuit board 40, which 
is only partially shown, the underside or the bottom side 41 
of the module faces the surface 42 of the carrier printed 
circuit board 4 0 directly. The top side or rear side 8 of the 

25 module is consequently facing away from carrier printed 
circuit board 40. 
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